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Allylic substitutions of secondary allylic esters: Allylic picolinates with organocopper reagents and allylic 
phosphates with Ar2CH anions
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We have developed several substitution reactions at a secondary carbon for synthesis of natural products possessing chiral 
C–C bond(s). Among the reactions, we present herein allylic substitution of the following two types (equation 1 and 2). The 

former (eq. 1) features the picolinoxy leaving group, which is activated by chelation to MgBr2 generated in situ. This leaving group 
allows the use of aryl, hetero-aryl, alkenyl, and alkynyl reagents, which are generally less reactive than well-studied alkyl species. The 
substitution with these reagents proceeds with high anti SN2' selectivity. Furthermore, this substitution works well on ß,ß-substituted 
allylic picolinates, furnishing quaternary carbons. This reaction has been utilized as a key step for synthesis of several biologically 
active compounds such as the active form of loxoprofen, cyclobakuchiol A, mesembrine, anastrephin, axenol, etc., (Figure 1). The 
second substitution to be presented herein is the allylic substitution of secondary allylic phosphates with Ar2CH anions (equation 2), 
which proceeds with high efficiency to afford SN2 products regio- and stereoselectively. 
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